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Xt has besa kaovm IsStiat 2Haati3o:sya4eiiositi« 3ms a 
&yp&t®:asiv0 aetlois ss well as a eoromsy ail&tisg &etio». 
HoweTsrj tMs conpoimd cajEinot Ise cliiitoally used becaus© 
of its low setency in said actiouB aad of its xapid 
d«coJ8|?osi"tlpii lia blood* 

The: present iijveators have succeeded in prodisoiag 
noY^l sd0»osl2se derivatiw« of th« foiaJuXa 




i?h0a?6iB H ia a lower allsyl group of aaot less than 2 oarboii 
atoissi sii W—sulsstituted polyaethylene of the forstula 
K*0(CIU) ~ whfero H» is & h^rdrogen ator*, a lo>yer 
group or itheiiyl and n is an integer of from 2 iio 6j or 
phc-iiyl group «Mcli Jasy be substituted a lot?er allsyX 
^rroujis a lower alkoxy group or a halog^^i atoa, a^id furtJieX' 
studies on these cospouads CD ti^-ve -oasxpectedlj rs%fealsd 
that they exiiibit fexcellent pihs,rmacolo,2ical acticms such 
as str<j»^ and prolonged eorojaaiy dilating aad hypotensive 
aotioas^ 

TlmSf the priacipal ohjcels of the pi^esent iaventiois 
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is to proTiae the aovei adenosine deyiyatl-res {1) as 

as tlielr gMimaceutically acceptssle saltan wMoh 
l5.av© th,® strong and Xoiag-lastiia^ eoroBsrj dilatijs^ 
aetiofe as well &b li^poteziaive aetioa, ead asiother ©fe|scst 

6n& OT mdre of ijhese cojEpouaa^i. A fui'thor' o1jj0©-fe is 
proTids a method for the production of the jQorel esnd 
useful adenoeiti© dsriTralilves <I) aad their pharmaceutic- 
ally aocsptable salts. 

BsfexxiK^ t<> the formula (I), the lower al%X 
grotip <jf ssot l^ss tiisn: 2 easr'bori atosss may "bs etraight 
branched ohain aad saturated or unsaturated » si^d msj l^e 
advantageotislj those having up to 6 carbon atoms* srJiich 
are sxempXified by ©thyi, n-proig?'!* isopropyX, allyXr 
3a-1jiit^lj isoljutyl, crotyl* a-jpeiityl #d js-feexj^X* 

f&e j»ol^ethyl€fae saoiety of th«u^-suljstitBted 
polysiethylene xepreseixted by the foi^ula H'OCCEg)^™ 
ijaoludes eth^lewo, trisietliyleae, ietraEQ^tbj'-lene , psjita- 
methf-lsns and hexajaetbyleae. S* in said forsmla is a 
l^yd2?ogsn atom, a loWor al&yl ^oup pi? jsh^Sriyl* lo*e2? 
alkyl gro«p for 1' jasy M straight or l!2?a&efeed <fh.aia msA 
saturated wssaturated, and may he sdYantagesusly those 
havi32g up t© 7 eartjoa atom, ^hich are aseaplitied t>y 
Msthylj stlisrX, propyl, isopropyl, aX3^X, Js«ps2ityl aM 
B-hesyi. t&s typical exafflplea of theW-sahstitiitsd 

poiymethyls»e# there ms^ "be estxsBerated g-hydx-'oxy ethyl, 
i3»mstiiory@tbyl » &-etho;<y ethyl , p-isopropoxysthyl ^ 
p-allyloxyetijj'-l, p-.a-'bittoKy ethyl, ^-R-lseptyloxyethyls 
g-pheJiox;?sthyi, t -2>J«Srosypropyl^ S^-ethoxy-.Ji-i^a?©!??!', 
t ^n^Mitoxy^a-propyl, 1'«phenoxy-R-propyl t % -fcydroxy-Ji- 
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butyl 5 S Maetfe03ty-^1butyl, S -n-butoj;y-»2>-feu1*yI> 

1 '^QthQ-xj-n-Mxifl and the like. 

fhe p&eayl group for R in tbe formula (1) may l?0 
©ubstitwtjgdL witli a- lower sOiyl gxoajp, a lo?/er slkox;^ . 
group ©r s lasiogen* fhe; lower ^Ufeyl group &b lifa© sufe- 
sisitusni; may styai^t or 'brari cited chain and satiu^ated 
or ua^etiiraljed, ana Bay be advantageouslj that lia^iBg up 
to 7 eai'ljoB atoms > which ±& er<<;apllfied "by those me.KtiomS 
Skbrne in 'connectioa with the lo\?«r ai^kyl grouiJ for E* . 
^hB lower ftXkoxy growp isay ^se aslv-aatsgeousliy" -that 3asYi% 
up to 7 carbon atoms stioh as Eietiioxjr, etfe.o3sy , ja^propoxy, 
isopropoxy, allyloxy, a-lsatoxy sBd a-h-fepty lossy. SThe 
lialogea. atom may "b© arsy of cliloriao» "bromine j iodin« 
and flu©3?iii<5. ^he pSssjjyi group mssy hm^ one or mor® of 
t&ese substituents at optional pesition or p«sitio»s of 
tfee feenssme ring, Eepresojitaliiv^s the plheayl group 
JmTiM » sut1?stitue»t or substltueBts are m-tolyl, 

p-ethylpheByl, p~B~l5tttylpheayX» i>-iiistlio:<ypheKyXs p~n~ 
prop03Q'piiei^Ii o-chloroplieriyl, o-tsroniophesyl , o»»f3.uoro- 
SsOieayXs, m,sj*-aiohloroplierfyl, p~ethy3.«o-«iaoroph€t33y3. sat 

2?te ad^Kosijne derivatiires of the foaT3ula (I) may 
1>t» profittced for ^^csaple, reaetissg 2-3mlo^e25o- 
;^d«iSiosl»s with & coaipoujad of the formula, 

bob: 

TT^rhereirj E is as preeedingly defined, in the presesoe of 

a 'base, 

SJhs g-halogsnoadeaosine i^ a ^»oifm compoisjad 



bM m^t fe© easily y:repare4 by, tor exasplst the aet&od 

213-214* a-o:hl0r©adeRO3ine or a-bromoad&aosiji© is^' 

most oofiTesiently employed as the 

As the 'b&Q&T tliere may be aayajstageously ecsployea 
ail iaorgaaic "base such as bydroxides of sliEali jsetals or 
of alkali earth metals <e.s» » 9pdi\«a harSroxict^ » potassiias 
Isytextde, litMtm liy^oxide, oaloium hy!iro3d.ae and 
barlus fcy<aroxiae) or alkali jaetals ^er se (e.g. aodi^js 
ffleisal and potassiu®, metai) ♦ tiaus , tfarou|jhout the present 
specif Ic&ttos as w^Il m appeaded claims the term 
"i»or^aBlo Mse*' isoluaes Allsali xaetals. 

Whea aaa allFsii metal is employM,it: is pTe>t0v&il& 
to dissolve the alkali metal in the compo-ued of the 
formula ClX)s» whioh. Is an alcohol a phenol » and to 
allow tlis resftsltiag alkoxide or phenoxide to ect upon the 
2^halog€siioiad8noai3ae. ia this iastaitee, it Is advanta^eoxss 
to diasolT©^ relative to one ml at 2-hais?geaoadeap0iae, 
&bout 1 to 10 m6ls» most a,di?eostageou8ly slsottt S to 7 jsiols, 
of as allcaii i^s1;al Ik a iar^e excess <e.g. »be«t 10 to 
300 mols) Of the oo®|>bijnd (11) e»d pe^sait the i^eBultiag 
aolutioK to a«t upOa th*? 2»halogeaoadett03in.e ♦ SJh§ ^xesas 
of tile ssosspotmd (II) plays also the rolo of a solreat, Ibut, 
if dosired, there saay fee eraployfid an organic solvent 
as dioxanst "Siss^tla^laulfoxid© and a aii5ct\jre thereof . 

^¥hen a bjdroxidie of an alkali laetal or of &a 
alkali earth metal is employed, it is preferafel^ to 
eimilarly dissol^o t>is hydroxide of solid state in the 
costpouad (XI) aiid to allo^ tlie resulting solution to act 
upon the halq^enoadonoalne. la this case » too, it is 
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advantageous to dissolT©, relative to one mol of -the 

ous^ly al)Out 5 to 7 siale, of the Ij^droxide in a large 
excess (e.g. about 10 to 300 mola) of the cotspound (IX). 

^Dhe aljove-isentioned reaction proceeds saootlOy 
at a tesnperatare of frosa about 50* to alsout aOC^C, 
eype daily, froia about 100^ to about 130»C. For this 
reaction; ar^hydrous coaditions are not aeceasariiy 
required; and tli« reaction, proceeds even ta. the greseaee 
of a sjs&ll amoujit, e*^. up to e» eqiuiiBolar amouat 
rolatlV® to tli«i 2-ha2,og8a0adea6slaei of water in tii^ 
reaction sjstom. 

^ tha said rea»tios, the halogea atom of the 2- 
halogeiioadeaoslse in repiacea with group aerlrea 
from ^e eompouaa (IX) to tpm the aSeiiosisse deajivatlve 
of the f orm-ula (I) . fhue-3>roa«ced aaeaoeiiie deriifatii?e0 
CX) can easily recovered from the reaction mixture 
aad purifiSid h^ a per m toaom meaaa siieh as extraction, 
recrystaXllgatlos, cliroBsa.l!©|3?aphy sfta the like. Th& 
aaenoeiJie derivatives (1) can he' coaverfced iato their 
phamace^icailj acoeptable salts W & s£ cohiresttioit- 
al means* 2he typical examples of the phaxuaceutically 
aooBptabXe salts are jsiaeral aoid salts sa^h as l:^dro~ 
eMcjridej ayilfate ajid the like. 

fhehi a eoapotmd ct th^ forsaala (11) la «hich K 
is the lower alkyl group of not lessr than 2 darhoa atom 
Is esplojed^ there is ohservad a tendency that a 2~aiko2;y-< 
adsnosiae oligoiaer is proSuced as a seoosdasy product. 
In this ia^-Saufise, the ohjept contpottnd (I) oaii he easily 
separsted from the g-al2«o:<y-adenosiae oligomer hj a 

- 6 - 
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conventional s8pas^atio^. aeang such as precipitatios froni 
an aauoous soiafcion or chronato.Tr.r.phy Ce.£j« silica gel 
coluiaii chromatography). 

She aoY«l aclenosiTie derlvatirea <I) and the 
pharniaceutically aoceptable salts tliereof are sharaoter-> 
ised by their strong and loni- -lasting coronary dilating 
action aoi well as li^potexxQive action, and may be used as 
coroaasy dilating and/or Js^fpotsasiva agents for majamals* 

fhe following is aa example of the tegt in t?iiich 
tbe coronary dilatlAe action of lllu3tratii?a ooiapouKds 
of -the present invention, is deaoastrated, 
feat f o r coroaaxy dilating acticax 

Mpxxgrsl dogs of' ©Itlaer sex, mighXne from ? to 
10 kg. , were aaeathetiased with sodim peato1>ar"bital 
Ciatravsmas atoialstration of 30 aag.As*)* l&iddr 
artificial raapiration with room air the chest was 
opened through tlie fifth left latsroostal sjjacs^ Ifter 
heparinisatios (l^OOG xmits/kg. * intrav«aoua2^) , th« 
olrcusjf lex Issaueh of th« left ooroaai^ arteiy was proxi- 
aally ligatsdj aJid the distal segjaeiit was ijsraediately 
eahaulated with a pol^e'ti-iylsnQ cannula and perfused with 
the blood flowlJig froE* the loft carotid artery throuHgh 
m. eleotric tXovm.tg1i&T, Baoh test cowpptrnd was la^eet«d 
iato the oor'ohary artery or the femoral vein of the 
ahisaais in the fossa of a 0.1 jsg/ml, soltition in water or 
in a aixttire of wator «aid polysthylena glyool at the dose 
of IQ pg» per aiiiTsai for the totracoronary injaottoa or 
of 10 As* for the intravanoua iR;Jection. f he inorease 
ia ooroaaiy tlow after the injection was jssasured with 
regard to th« reapootive teat eosipouiids aad psrceat 
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coronary flow increass In each period of time set forth 
In Tables 1 aad 2 belo^v was calculatfjd according to ths 

£ollo'»ving «quatioa t 

Maxima® ooroiSary flow la 

(the period - eoroimr^ riow 
before the iajectioJta 



Coronarj' flo^T before the 



:) 



X 100 « peroeat cosroaasy 
flow "increase 



The r^aulta are siasmarisea in Tabi&B 1 m4. 



fABI»H 1 (latraeoronaty iajeotioa) 





Percent coronary flov? iscrsase 


0-05 
ainute 
after 
infection 


0. 5-1 
minute 
after 
injection. 


1 ~ 2 
islritites 
after 
injection 


g-ssetlios^adeaoaiae 


137,4 


35.7 




2~2i-propo3c;radeno3iRe 




175.3 


143.1 




260.0 


133-^ 


107.8 


^-B-poir;;-' : c-iy adenosine 


192.5 


90.0 


go,o 




X75.8 


89.2 


59.4 




138.5 




46.2 


adenosis® . 


261,3 


141.1 - 


83.7 . 


2- C ^-aatihoxyethoxy ) - 
adeaositia 


237.4 


62.8 


32.6 


aaenosine 


245.3 


105.7 


72.4 


2-pii«noxy aS ono £3 ins 




60.3 


- 39.4 



- a - 
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'SABIE 2 (Intravenous in;?ectioii) 



Test CompouaS 


Ferceut coroaajcy Saoreas© 


0-1 
minute 
after 
injection 


1-2 

injection 


2 » 3 

after 
injsction 




0 


0 


0 


0 ox^''0-^^ no s 


81 » 7 


63.3 






133.2 


156.7 






102.8 


49.6 


49. S 




100« G 


etA n 
{ 








66.2 






105.8 


81. 4 






60.0 


20*0 


20*0 




§1.4 


1?.4 


T,2 


adenosine 


61.4 


i$.5 


7.t 



eeu-tlcauliy aoospisable b&X%^ saay 1ei6 admijiisterea alojss or 
la eomfeitiation witfe a pfcaJtaaeeutioally' aeeepta.'bXe ea2*rier 

or carriers* Shey are adisinistrable i«. t>»e forras of 
powdersj taMets, solutions 03? emulgicms for oral admiai- 
^styalsloaj or in the fom IsjectabXe liquid. 

Pfeaxaaic^ulsleal ocmpoaltlons oGntaliEilsg one csr store 
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ssf the prsseat oompouads <^m be prepared by ■peT 
coKventioBal. siethods for the preparation of pow(a©r, 
C8|isulesj tablets, pills, :iftij>jcVj.v&a said the like. The 
choice ot earrlers may Ise Se-tersfiinea aepejttdin^ upoa t&e- 
route of adsilaistrations the so2,ublli% of t&e afiesosiae 
derivatives (1) and ao on. 

The aioae of the compdnada of thfe preaeat lairejilsloii 
Slay be eliosoK" aepeuiilxsg upon the route of a^salJjtistratioTi 

iisataiice, when the present cospouncls are orslXy adaiai- ' 
stored to a iix^saa adult for the purpose ot treating 
coromsy insufficienoy or esisential Isyperteasioaj 
adTsata^^o'as dosed ar« in a raisge froia 0.1 ssg.. to 20 isg, 
per day. 

The foilot/ing Examples are istended merely to 
lliastrate presently preferred ezabodijaente of tlJe present 
in'reatipa m& &p% to restrict the ecope of this lKV(snts.0J5< 

jThroughout the foregoing deaerlption as well as 
iJ3 the following S3:^ples sM eiai»a, "Jag**** 
"sal, » and ''*0" respsctirely refer to "aioro^raffiCs) 
%iliisraia(s)", "kilograia(s)'S «3aillilltexCe)« and 
'^degrees eenti|grade«*» In Sxisjsples, the relatioisshlp ' 
between ps^s by wel^irt and parts % TOliMse ooi^espoisds 
to that hetween ^ams and jsllliltters. 

EXilTOS 1 

In 50 parts by volaae of g-jaethos^^ethajaoX is 
aissolved 1,0 part fey weight of sodiim metal, followed 
by th© addition of 4.53 parts by weijs^t of 2~chloro-* 
adenoeiae. f&e isixtusje is heated at 130®0 for 4 hours, 
after which tiaje the reaction taixtni?© is <so£icesit rated to 
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a^yaeas^ 'IM r«sidw« is dissoived in 20 parts l?y 
iroliise of water aad "feSie soliitioii Is adjusted to pH ?.0 
with aoetio aaia to gi^e pj^eeipitates. fbe jprecipitates 
s-eeoxferad filtratioa are dtssolwd in 100 parts lay 
volume of a mixture of iSethanol and ciilorofox^ <3217 by 
TOlujae) and .the solution Is allowed to pas? throa^ ^ 
mlm& pae&ed 80 parts % weight of sliica g©X, 
fha effliieat is eoacentrated uader 3?educed i^ressare to 
ol'taln 3»3Q parts fey weight of 2«{p«methoxy€ithDity)ad03id-' 
sins as wMta plates seXtlag at 1?9**0» 
in.tra"8lol0t sbsorptiois spectiiaa 

Siementasy analysis 

Pound C, 45.53^^; H, 5-72^? 20*41^ 

pr©ced«a?e of 2xajapi§ 1 is dupliost«d «x«ept 
tMt nayts weight of a-^ferojaoadeaosia© is tt»«d iji 
place of 2~ebl©roadeaosiaa and the react! oa time is 2 iioijrs. 

procedure yislda 3,52 parts by weight of 
met}i03cyethoxy)ad8Jao6iiie as plates aelting &t X79*'C. 

ThB pi^ocedure of Exajspl^a 1 Is duplicated except 
that 1,0 part by weight of potassiura taetai Is used In 
place of Bodlusji ?aetal. (This nrocedars yleXdsis 3« 5 parts 
"by weight of a~(P~isefchoxyetho:>:y)ads;aosine as plates 



4 9.41 2 m 

'SXMfiFLE 4 

l33 200 paints vtjli«5*e of 2-i8«tboxyet^ji»Bol aa^e 
dissolvea 2^00 parts by vfeiiglit of t^ciilOTo&^&mstm m^ ' 
2.0G psi^s by wei^giit pf" aolia sodiiuia layaro^ia©, m& 
soItJtioB is ^eat«a ait 120*0 for 2 hsurs. ffee 3?e&etioR 
3sixtwre is s^^bjeoted to the same iaolation treatisent as 
dsscfsdtse^ Bocaaspl© 1, wliereuiioB 1,1 part by wai^bt of 
g-(#-ia^j1;feoi£ystlioxy)aas^dsine Is ol)tained as plates 

4,3 parts by %*eigh-fc of a-cb-loroadeaosias^ 40 
pa^^fes t>y voltuae of eth^fleae g3i^ooX aoaobtttjl ether 
1, 0 part Isy weight of gdclim laetai are reacted imder the 
sa©$ <5ondii;ions as desori'bed in BxsuapXe 1. 

Aftsr cooling to 20*0, to tlie reactloji lalrture 
i8 staaea 200 parts by volwe of dietiayl eth^sr to give 
precipitates, She precipitated reoore3?ea by f iltratioa 
are aisisolwa in 1,000 parts % voliim© 'of 20^ saethanpl. 
After belr.g aa;i-u8tea to pS 7.0 witJi IN-h^arodO-orie aftia,: 
the Boltttieii is treated vriLth a coluem of activstt©^ carlson 
C4§ par1;» bjr wet^lat)* colwin is washed ?^ith 2*000 

parts 'S'olme ot wetter ana eXiJted with a mixttsre of 
pyridine » etfeaaol, ooKoetitrated aqueous amosla axstd 
water (50^50-15 49 by voltme), fhe eluate Is coacestratea. 
to ary«83s and the residue is dissolved la 20 pszts Isy 
T0l^8 of sssthsnol, folXowsd hy the adclitioa of 200 parts 

Voluiss 0f dietiiyl ©tfeer* Sih^ i-esulting preelpltstes 
gir® recoT?ered % filtration to obtain 1.5 parts Isy weight 
of §-(0-n-.butoxystho3£y)aae3aosiae aa white powder. 
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UltravioJ.et- absorption specferuii 
A Soi"""'''"^ ^'-^^ ^ ^* 273(11.9x10^), 248(8.2x10^)? ' 
au(^)i 266(12,2x10^); ;^<^'3.N-.I?aOh ^^^^^j 

Blsiscinisar^- analysis 

Cslcuiat^a for <3x5%§^^5^6 

Ift a ia^-xius.*© ol 30 p^a-t^i "uy voiusae pUeaol and 
30 par-SJs Ijy v-olusa© o£ dioxane, thare is diss&lred 1*0 part 
by wai^M oS mdtim mt&li followed fey the adSltioa of 
4*53 parts l5y weight a-cbloroadenosiae, Olhe j&irturs 
is stirred at 120*0 for 6 hours. After the reaction 
siisturs la cooled to 20*C, it is pouroa in 600 parts hy 
roXxtm ot diethyl e1;h«r. The resulting preolpltates are 
recovarsd l^y filtration and purified Isy tiie col-umx cUroHifi,'- 
tography e.-nploylng silica gel under similar condition to 
ticos^ 33t rortb in I^xrjnplo 1. Th<^ nro.:-idure jields 2.95 
p4\rt>5 'by v.'ei;5ht of 2-pUeaoiiyadeao3iraf= a3 white pO'Vder. 
Ultraviolet a'bsorptiojs speotrim 

Elsrcsntiur/ aaalysia 

GaXculatod for Q^^n^.^1S^0^.-ySB^OK,-m^O 

3*0 party V ^ei^fet of solid ;,!adisam h^'tvmM^ is 
di^sslyc-d isi 3OO j^Mrtg vrsiglit of e thtsiiol on ho^titE®, 
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SQlXmre'l hf the addition ot 4.5 parts by \mi£ht 
2«»ehlo3?Qadea<!SiK0. mixtare is "boiled for 3 hoars, 

ajsa. tHea <i<«jce3itra1;«d «iider "redticed pr^ssm-c to dr^ess. 

asiS th© solution is adjusted to i^l 7.0 with acstlG aoid. 
'ShB rssultiug precipitates are removed avrs;/ b;/ filtration 
and tbg I'iltrats is coaeentrated under reduced pressure to 
djyssss. ajhs etolutlon of the ie^ldu® in XOQ jparts by 
YOltsse of isetliJinol is gti'bjeeted to filtr^tloss ^d the 
restiltisig filtx»ats is allowed to pass thrcugb. a ooltnsn 
paoked witli 3<^* parts hy weight of* siliea gsl. Ths coltBm 
is elute^ Witii 2,000 pa3rta hy vol-ease ot a jaixtwre of 
aieijisaasil aisd oB,Xorof orm (Is 9 W vol^ice). The first 500 
parts "by voltase fractioas are disoarded ajat all thje et?2l>- 
se^iseat fractiqas ar* pooled and coxseentrated to dryness* 
fhe residue is dissolved In 20 parts volume of Kethanoi 
followed "by -bh.^ addltioa of 100 parts Isj '^oXuss ©f diethyl 
sthss^. 2!he pi-ocedure yields 3.0 parts 'bj w^igfet of 
:£.«etlioKy~ad^nosia0 as white powder* 
Ultraviolet a^jsorption »pe<ytrum 

Sleaieait&s^ aiiaiysis 

Calculated for C^^gH^^^HgO^.^gO 

1 jaixture of 4.5 pajrts 'by wsight of S-^cfeloro- 
adeaoBinQj 100 pert 3 by volume^ of ft».propanol aad 4,0 parts 
by wsi^jht of aolld Bodims. feydroxiae is stlrrs4 at 120*^ for 



- 14 « 



49.41 2 /?2 

10 hours, The rsactioA aiixture is suls^iected to the 

: ^r-^l'- , .-vOC- . . ^ i ,C ^ ^ 7 

obtain 2~-n"propoxy--&denosine as v^hxte po«der« 
Ultraviolet alssoiption sp^jctrum 

Sslculatsd for i-^^gO 

A mixture of I |^ by Y/ei^his oX S-chloroadeaosiaei 
ICO part3 by voluoe of r.-buteno.l, 5.0 r..^^'t« by weight o£ 
sodlusji hydroxide aJiS 0»5 perts by voliaii^e of water is 
heatea at IO0*'C fos? 2 fecsurs. 5?he xeactiojs nlxture Is 
ooncffjitratfed uscler reduced presoure to SzT-ness snd the 
rest^ltisg residue is ^Isaolred ia 10 parts by voltaas of 
^'yatsr, solution icj a<5;|uotod to pH 7,0 with IH- 

hydrochloric acid and concentrated under reduced press^o 
to clj^isss. reai.#ae la extraoted vrltb' ISO parts by 

voltJias 0* g-cothoxyKetlianol on iieatiiig mA thQ extract is 
subjected to colujnn-chroJsritosrAphy on siXiaa gel as in 
3ii:ri;;lo 7 io o\:t-?.li: 0.4 p^i"'t by weight oS 2-r*~butoxi''"- 
acl3no;rl-ns as svliite powder. '2hi^ prodi.ct is rocrs^^stal* 
lissed frc23 water to obtain 0*3 pasi; by weight of eoXorlsGS 
needlss laeltins at ISS^C. 
Siesssn^ar^ anaXyata 

C®a«!wl?5:tea for C2^4^2l^^5^5 
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A solutioii ot 1 part fcy weisiit c* thus obt^^iiied 

iS! adds<J to 3,5 party "by voiuice oi" iK~j:;^'4rociiioi'io acid 
to give 0,3 part by weight of 2-'»-.'butoxyadenosiBe 
ii:farooislO3?id0 m wMte powder. 

wmmm 10 

A mixtisre of 1.0 psart by weight 2-ehloro~ 
jadexioslsje^ 3.00 parts fey voXtxtae of n-'butajjol ©nd 4, $ parts 
by ?srei^la.t of pot^0si^aa l?yaro3cido is Jjeiated ^t f 0*0 for 
1 Jiciix'. The rsaction cilxture ±s sulsjscted to the same 
isolatiosi proeedure as desoribed in Sjscasple 9 to obtaijri 
0, 3 paart W wsight or 2~n~l3Utos:3ra<i'3iiosi3ie as ^olos^Xsss 
aesdles aa^ltiisg; aif 155*0. 

sxiaaei^ 11 

A snlxtuxe of 1.0 parfc 'by weight of S-brojaosdeaosine, 
100 parts ^sy voliaae of aaayl alcohol, 4 parts by TCi^h.t of 
caleiiisa J^^roxiS© m& 0.5 part voiam© of water is 
Sieated iOQ^O f ox S hottxa. Tm r^actios siixture is 
suls^ectea to tii« same Isolatioa procedure as desorllsed itt 
Sxample 9 to oljtaln 0. 15 part liy w^i^Jht of a-n^-peatyloasy- 
adenoslae as white powdor. 
l^ltra'/iolet ©"bsorption spectrtaa 

Bleffisjstaxy analysis 

Oaloulated for Cj^^Hg^M^O^ 

C, 50.$8?5? 6.56|^J 10.82^ 
Pound e, 50.695«j H, 6.60^1 19.915^ 

1.0 part by weight of $odiW)3 metal is Sisgolwd 
in a Mixtwre of 30 parts by volwae of all^l .^ieohol ssd 
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50 parts by volume of dioxaae, toll owed by ths addition 

5>0 parxs by weight, fcf S-ehloroaaenosim. She 
resultijs^ solTstlon i» "boiled for 4 hours* The reactio» 
mixture is subsscteS to the aame Isolatioa piH>oedure 
S3 described in Bxajaple 7 to qbtaiia 0.8 part by weight 
of as colorless needles lEelting at 

193*0. 

Bless tiitary a^aiysis 

Calotilatea tcx 

C, A3. 29^1 3r30f', H, ei.€6^ 

She ssse procsditrQS as lis thes precsding Examples 
are repeated to bbtaih the doappytnds listed in !fa'bXe 3, 
which are jaoTsl and useful and ^all withia the seopsi of 
.1^0 foraula (I). 
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eMplfiS of ia?afttical recipes in which l^he 
eoapoimds of thi& iweation are utilised &b ooroaaiy 
atiatiiag aad/or Isypoteasl^* agents are as followst 

A. (fable t) 

CD S-a-butostyadejaosine 20 la^, 

(3) cors atareh 150 mg» 

C4) micyoors-ptaliliie eslluXose JO nig.' 

240 12^. 
per tablet 

CD, (2), C3), 2/5 q(ua«tity <*f <4) aM half 
Quantity of (5) are tlioro^hly mixed, and thea the 
mixture Is ^raaula-fced. aemalnlijg 1/3 quantity of (4) 
and half of (5) are siddea ta the S3:»»uie» and ©ompreesed 
into tablets, IJhus prepared table ta can far the ?e ibe coated 
with a suitable ^oatiog ageat, e.g. sugar, - 

B, (Capsule) 

CI) 2-.3>Ji^noxya4enoslae ' 20 mg, 

(2) lactose - 102 m. 

(3) jsiowrystalliae cellulose 10 jssg. 

C4) ma^eeS^ stearate 8 m,g. 

200 sjg. 
per capsule 

(D* C2)» (3) and half quantity of <4) are 
thorougM^ mixed, and then the airture is graaulatsdv 

Rersairiing half ot (4) is added to the ■. 
wliole is filled into a gelatin capsule. 
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d, (liijection) 

( I) 2-0-nietl-oxyetho:<:y)adetia3in)S iO mg, ■ 

(2) inositol 108 mg^ 

{3) ^saxiyl aIcoh.oX 20 ai^. 
All ln.gredien.t53 ara dissolved In %vat@j? to imke 

2.0 xhl. of ths solution (pH 7,5) aeirvirsg as iftjectton* 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOk^S : 

•/:'.rxn^: t->ius d.iiv'OlooGd the lnve:i !;\on ; wh^st is clalsnecS XBt 
1, /a-i adesaosine derivative 6£ the f&zsaula 



wbs^els S is a lo-i^er ©IJQrl ^roup of aot lesa tliaa g ssarboa 
atossssi aa^'-substitulssd polyTiie1;}\Yleae of tliQ fomula ■ 

grou|^ a^f |s&e»yX a»d ^ is aa iateigea? of t3?c«a 8 to 6f or 
plissajl gw»p -which may lie aubslsitutea ^ith a lowea? eXWX 
group y a, ImTsr sBco55;y gafoap ot* a, Isalogen stoittt pJiaxsMa- 
csutically acceptable salta -fcliereof . 

Aa adoKOsiae dezlvative as clainiea ia dais X? 
whereia the pimrsaaqeutioslly aoc#p"fcable salt is a aiao2?al 
a$ld salt, 

3. An adeaoaine derivative as claisaesl ia cXaiia 2, 

whereiii th© lainerai acid salt Is a liydroGhloride. 

4* An adenoalae derivative as claiined clalis 1, 

whsx-eia E is a lower allcyl group of »ot iees thaa 2 oar"bon 

atoas. 

5. ^ adeaosin.i5 derivative as claisisd in claim 4? 

whsreiTi the lov/er alkyl group has frqin 3 to 6 o&x-hon atosas, 

6. Aa adenosiao derivative as clalmfisd in cl-alm 1, 




SO 



OS 



49. 412 

where la E is «.u W -substituted polyaietb^'lens of tfee 
Tor-iula "■''"^^^g'^n"' ^* ^ h^Hvos^n atoai, a lowier 

aiisyl group or phenyl and a is an iateger of troxi 2 ino 6* 

7, ^ adeaosine derivative as olaitsed in claija 6, 
where in H* is a lower alisyl group haviiig up to 7 carbon 

8, adenoains de3?ivative as olaiaied izi cXaini 6, 

9, In aa$aosiae derivative olaisied in claim X, 

v?her$in B. phenyl group whic-Ii ci?^' nnbs^ituted rdth 

&. lamv allq/-! gx^o^p, a lov^er tiikoxy group or a hslcgesi atom, 

10, An adeaosiae derivative as olalsaed is cialra 9, 
v/hor©iii tiie phenj?! group is sulaatituted with lower alicyl 
group laavia:^ up to 7 cartooa atoms* 

11, An adsaosins derivative as clalrriad in olairo 9? 
r4iereiji the phenyl group is substituted with a lovmr 
alkox^,' group ha.yin$ up to 7 oarltjoii atoass. 

12» to adeaoaifife- desl'^ativo as claisaed in oiaim 1, 
m%ch is a*-2i-psro.pOjO''ad«aosiJi9. • 

13. An adenosine 'deriva,tive as elalaaed 1h clato 1, 

14. Aa adenosine derivative aa claimed i3a claiai 1, 
which. Is 2-»Si~pentyloiiy adenosine, 

15* An adeaosints "derivative as claisied iit cslaiis 1, 
tsMch is 2-.(0-Ji2rdro:tyethoTi^) adenosine^ 

16, An adeno3iae derivative as claisaed in claUi 1^ 
-ihich. la 2~-(|3~aQtho>:yetliaxy)a<ionosine. 

17. Ari adenosine! derivative aa clairsgd is claini X, 
>.vhicH In 2-CP-ethoK/6thoxy)adettGsine. 

13. JSxi atUnosist'i derivative el&isied in claim 
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19 o A laethoa font proaueing en aSeaosiise 4srt -ratine 




HO 6a 



wE«reia H is a low^r- aUfcyl groiip of aot le^si t&a« -2 oa^'bos, 
atomsi aa W -substituted polymet^leii© of tm torrnxM 
H'OCeHg}^- where R* is a hydrogen atonij a lower alkja 
group or pb,ejiyX a»d |i ie aa iateger of tmm 2 to 6| or 
phenj"! group wMcb may "be eulistitut^d lower allEjri 

^oup, a lower aUcpaty group or a halOigea atom, or its " 
Ijlmziaacetttically aocsptable 0«tXte> whlofe ooJ5S|rri^es reaot- 
ing a :S*halogenoadenosine wit3i a compound of tfee fomu3a 

SOH , (II) 

wherein B is as preceding^ly defined Ia %1m prosejiee of a 

20. A method a9 daisied in elai^a 19, wiisreiix the piiarnia- 
eeutlcaily acceptable salt is a isineral acid salt. 

21. A method as claimed ia cl&im 20, wherein the xaineral 
salt le a bydrochloride. 

22^ A metliod as claimed in claim 19* wiiereiii the "base 
is asa iuor^anio base* 

23, A jsethod as claimed in ciaira 22 s vsliereln the 
inoraanlo "bass ie a Jiydroxide of ais alkali metal or of an 
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inorgis^aic base is an alJcail mstal. 

25. A KJsthod as oXaimed ia claim 1% whereiit the t-.|ialo~ 
®eaoM«32a3iae is reacted with an aikoxia© or pheaoxide 
producad froa the eompoima of %'m f Qiiata& (11) asifi an 
alkali metal. 

26 » A saethcd &s olaljaed ia claim 19* wlierelii the S~liaIo- 

geaoadsxiosine is S^ehlos'oadeaosixie S-tsroaoadie^osisit. 

27* A isQthod a3 cXaijued ia claim 19, Y(Si®reiii E is a 

Xov;<3r allcyl group of aot lesa tliaii 2 caacljoii atosis, 

28* A lu^tl^od as cl-almod in claiia 27? whereia the lower 

alkyl igroii|j has from 2 to 6 cai^bon atoms. 

S9* X method as olaliaed i& claia 19 , w3asr«ia E ie an 

W-s«%3titUtsd poXyiUQthylejis of the formula R^OCCHg)^- 

wliere E* is a b^rdrogea atom, a lower alkyX group or 

pliessvi and n is m iiiteger of from 2 to 6. 

30, A ffietlsod €13 claiffisd in olalm a9» E' is a, 

lower ail^l s3?oup ha-iring up to 7 carbon atoois. 

31» A inethod as clairaed in claim 29 » wlterexB a is 2, 

32. A laathoa as elaltasd in clsira 19, wherein: B is p&ex^I 

gyoup: v/Moh jaay ^ suhotituted witlx a lower alk^rl grou|j, 

a lower alkoxy grpuxiOt' a fealogea atosa* 

33» A sEsthod as claimed in elalm 32, wherein the jshea^X 

g3?oap is substituted «fith a lower al3feyi g3?oujit haying w;^ 

to 7 earfeon atoms, 

34. k metiicd as cXsljued ia ci?dm 32, t^herein the pheajfl 
group is ouhstittited with a lovfer alko:?y g3?oup havlsig Bp 
to f oarljoB atojaa. 

35. A ^!^t'8Jaesuticjil eoisjsos^ition whioH comisriseSf as the 
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of -th^ forauia 




wharein H is «i Xo?/ea? aUorl gs^oup of not less than 2 car'boa 
&,i}<mai m -substituted ^ol^^miihyXem q£ the £<i;m&vtXe, 
S*O(0Hg)^^ where E» is a ia^drogea atom, a lower alScyl grou^ 
or phenyl and n la an integer of :from 2 to 6| or sheisyl. 
^roup wMch laay be substituted witli a lower aUsjrl group, a 
lo^er sakoxgr group or a lxalog»a atotay or its pimrma- 
<?eutt«allg' acceptable a«at3- toother \*it& a p&arsaaoeittic*- 
allj acce|>t&'bX0 carrier tfeerefor. 

36. A pbarJBaoeutieal coiiipositioa as claimed in claim 35, 
■??>i&r©in the pharisaeeutlcally accepta'bXe salt is a ainersl 
acid salt* 

3?> M adsndsin® derlvativd as claimed in claiis 36, 
wh«3?§i3s the mineral acid salt is a W^ocKtof ide. 

this SStH aay ot i^cYmhet^, 1972* 

^ thair i*ataat Attorney* 
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